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XQSURWHFWHGIURPWKHNLQHWLFHQHUJ\RIVSHHGLQJDXWRPRELOHVDQGLQFDSDEOHRIPDNLQJPDWXUHMXGJPHQWV
WRPLQLPL]HWKHLUULVNRIEHLQJKDUPHGIURPWUDIILF

2QO\ LQ UHFHQW \HDUV WKH WUDQVSRUWDWLRQ V\VWHP DQG WKH HQYLURQPHQW GHVLJQ KDYH EHHQ SURPRWHG DV
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DQG1HZ=HODQGWKHUHLVWKHDZDUHQHVVRIPDNLQJSHGHVWULDQFRPPXWHVWRVFKRROVDIHUDQGVKRUWHUPD\
EH DQ LPSRUWDQW LQWHUYHQWLRQ IRU SXEOLF KHDOWK ,Q GHYHORSHG FRXQWULHV WUDYHO WR DQG IURP VFKRRO LV
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DVVRFLDWHGZLWK D QXPEHURI VLJQLILFDQW LVVXHV VXFK DV WUDIILF FRQJHVWLRQ SRRU URDG VDIHW\ DQG LQMXULHV
DORQJ WKH SDWWHUQ 6$)(:$<6&+22/  $ERXW  FKLOGUHQ DJH  WUDYHO E\ VFKRRO
WUDQVSRUWDWLRQ LQ 6ZHGHQ XVLQJ ERWK VSHFLDOO\ SXUFKDVHG EXVHV DQG UHJXODU EXV WUDIILF
6$)(:$<6&+22/,Q3RODQGDURXQGFKLOGUHQEHWZHHQDQG\HDUVRIDJHWUDYHO
E\VFKRROEXVHV&KLOGUHQVDIHVFKRROWUDYHOUHPDLQVDPDMRUFRQFHUQDQGSULRULW\LVVXHIRUDOOOHYHOVRI
*RYHUQPHQW$YHU\WKRURXJKLQYHVWLJDWLRQE\WKH6ZHGLVKQDWLRQDOURDGDGPLQLVWUDWLRQGRQHLQ
VKRZVWKDWWKHKLJKHVWULVNIRUDFKLOGWREHLQMXUHGRUNLOOHGLQDVFKRROEXVWUDQVSRUWDWLRQUHODWHGFUDVKLV
DVDYXOQHUDEOHURDGXVHU7KHPRVWFULWLFDOVLWXDWLRQLVZKHQJHWWLQJWRDQGIURPWKHEXVVWRSDQGZKLOH
ZDLWLQJDWWKHEXVVWRS+RZHYHUWKH6ZHGLVKVWXG\DOVRXQGHUHVWLPDWHVWKHSUREOHPVLQFHLWRQO\FRYHUV
WKHDFFLGHQWVZKHUHDEXVDQGDFKLOGZHUHLQYROYHGOHDYLQJRXWDFFLGHQWVZKHUHFKLOGUHQZHUHKLWE\IRU
H[DPSOHDSDVVHQJHUFDU6$)(:$<6&+22/

8QIRUWXQDWHO\ WKHPDQDJHPHQWRIVFKRRO WUDQVSRUWVDIHW\KDV W\SLFDOO\ IROORZHGDQ ³LVVXHDWWHQWLRQ
F\FOH´'RZQVZLWK WKHSULPDU\ IRFXVEHLQJRQ WKHKLJKO\HPRWLYH LVVXHRI ³VHDWEHOWVRQVFKRRO
EXVHV´VWXG\LQJDQGDQDO\]LQJWKHIHDVLELOLW\RIWKHXVHRIVDIHW\UHVWUDLQWVE\SDVVHQJHUVRQVFKRROEXVHV
DQGVFKRRODFWLYLW\EXVHV1&&)<%XWWKHTXHVWLRQLVUHDOO\PRUHFRPSOH[IXUWKHUPRUHLQPRVW
FRXQWULHV WKHUH DUH QR V\VWHPDWLF V\VWHPV IRU VFKRRO EXV URXWH JXLGDQFH RU URXWH SODQQLQJ 7KLV LV
LPSRUWDQWQRWRQO\DVDGULYHUVXSSRUWV\VWHPEXWDOVRWRRSWLPL]HWKHEXVURXWHWRFXW&2HPLVVLRQV
7KHUHLVDQHHGIRUDV\VWHPWKDWVXSSRUWVWKHGULYHURIWKHEXVLQRUGHUWRNQRZZKHUHWRJRZKHUHWKH
EXV VWRSV DUH VLWXDWHG DQG ZKDW FKLOGUHQ DUH VXSSRVHG WR HQWHU RU H[LW &RPSDUHG WR RWKHU W\SHV RI
WUDQVSRUWDWLRQIRUZKLFK\RXRIWHQNQRZRUKDYHWKHSRVVLELOLW\WRNQRZZKHUHWKHJRRGVDUHWKHUHLVD
ODFNRIFRQWUROLQIRUPDWLRQDERXWFKLOGUHQZKHQWUDYHOOLQJE\EXVRQWKHLUZD\WRVFKRRO(DFKVHFWRURI
LQYHKLFOHFRPPXQLFDWLRQLVZRUNLQJKDUGWRFRQWULEXWHWRDVDIHO\GHOLYHU\RIFRQWHQWDQGVHUYLFHVERWK
IRU GULYHUV DQG IRU SDVVHQJHU ZKLOH WU\LQJ WR UHVSRQG WR FULWLFV DERXW WKH DFFHVVLELOLW\ RI LQIRUPDWLRQ
YHUVXVDVDIHGULYLQJ$FFRUGLQJWR6WHSKDQLGLVVLPSOHVROXWLRQVLQ,&7VKRXOGEHDVWHSWRZDUG
ZKHUHHYHU\RQHFDQKDYHDFFHVVWRUHOHYDQWLQIRUPDWLRQWKDWLVRISDUDPRXQWLPSRUWDQFHIRULWVVXFFHVV
0RVWLQYHKLFOHWHFKQRORJ\VHHNVWRDFFRPPRGDWHKLJKYROXPHVRIUHOLDEO\DQGUDSLGO\XVHVHYHQGXULQJ
FUXFLDO DQG GHPDQGLQJ PDQHXYHULQJ ZKLOH HQVXULQJ FRPIRUW DQG SUHYHQWLYH VDIHW\ 3URWWL  ,Q
DGGLWLRQLWLVLPSRUWDQWWRLQFUHDVHWKHYLVLELOLW\DQGDZDUHQHVVIRURWKHUURDGXVHUVLHFDUGULYHUZLWK
DQ(8XQLILHGPDUNLQJDQGVLJQLQJWUDIILFSDUWLFLSDQWVWRPDNHWKHPGHFUHDVHVSHHGRUVWRSFRPSOHWHO\
ZKHQSDVVLQJDVFKRROEXV:KHQLQFUHDVLQJVDIHW\DQGVHFXULW\RIVFKRROEXVWUDQVSRUWVPRUHFKLOGUHQ
DQGWKHLUSDUHQWVPLJKWIHHOFRQILGHQWWRXVHWKHVFKRRORUSXEOLFEXVHVLQVWHDGRIDSDVVHQJHUFDUFXWWLQJ
&2HPLVVLRQVHYHQIXUWKHU6$)(:$<6&+22/
7KH(XURSHDQSURMHFW³6$)(:$<6&+22/,QWHJUDWHGV\VWHPIRUVDIHWUDQVSRUWDWLRQRI
FKLOGUHQWRVFKRRO´
6$)(:$<6&+22/ ,QWHJUDWHG V\VWHP IRU VDIH WUDQVSRUWDWLRQ RI FKLOGUHQ WR VFKRRO LV DQ (8
SURMHFWZLWKLQWKHWK)UDPHZRUNZLWKDVWDUWUXQQLQJIRUPRQWKV7KHWRWDOEXGJHWLV¼
PLOOLRQKWWSZZZ6$)(:$<6&+22/HX7KHDLPVDUHWRGHVLJQGHYHORSLQWHJUDWHDQGHYDOXDWH
WHFKQRORJLHVIRUSURYLGLQJDKROLVWLFDQGVDIHWUDQVSRUWDWLRQVHUYLFHIRUFKLOGUHQIURPWKHLUKRPHGRRUWR
WKHVFKRROGRRUEDFNDQGIRUWKHQFRPSDVVLQJWRROVVHUYLFHVDQGWUDLQLQJIRUDOONH\DFWRUVLQWKHUHOHYDQW
WUDQVSRUWDWLRQ FKDLQ7KHVH LQFOXGHRSWLPDO URXWHSODQQLQJ DQG UHURXWLQJ IRU VFKRRO EXVHV WRPD[LPL]H
VDIHW\RQERDUGVDIHW\DSSOLFDWLRQVLHIRUVSHHGFRQWURODQGVHDWEHOWV³LQWHOOLJHQW´EXVVWRSVHIIHFWLYH
ZDUQLQJDQGLQIRUPDWLRQV\VWHPVIRUEXVGULYHUVFKLOGUHQSDUHQWVDQGWKHVXUURXQGLQJWUDIILFDVZHOODV
WUDLQLQJVFKHPHVIRUDOODFWRUV

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)LJ6$)(:$<6&+22/KROLVWLFDSSURDFK
3LORWVDQGWHVWVLWHV
7KHSURMHFWLQQRYDWLYHV\VWHPVVHUYLFHVDQGWUDLQLQJVFKHPHVZLOOEHWHVWHGLQVLWHVLQZKROH(XURSH
LQFOXGLQJ1RUWK6ZHGHQ&HQWUDO$XVWULD6RXWK,WDO\DQG(DVWHUQ3RODQG(XURSH)XUWKHUPRUHDQ
DGGLWLRQDOGULYLQJVLPXODWRUH[SHULPHQWLQ*HUPDQ\ZLOOEHFDUULHGRQZLWKDVSHFLDOIRFXVRQWKHGHVLJQ
RIWKHEXVVLJQ7KHVLWHVDUHFKRVHQLQRUGHUWRUHFHLYHLQSXWIURPGLIIHUHQWSDUWVRI(XURSHQRUWKHDVW
FHQWUDODQGVRXWKEXWDOVRWRXQGHUOLQHWKHGLIIHUHQFHVRIWKHV\VWHPVRIVFKRROWUDQVSRUWDWLRQV,QVRPH
FRXQWULHVIRUH[DPSOHLWLVSRVVLEOHWRILQGSXEOLFWUDQVSRUWDWLRQDVZHOODVVRPHVSHFLDOSXUFKDVHGEXVHV
ZLWKRUZLWKRXW DVVLVWDQW RQ ERDUG7KH VHOHFWLRQRI SLORW VLWHVZLOO SURYLGH DQRYHUDOO H[SHULHQFH IURP
FRXQWULHVDOORYHU(XURSH

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,QWKHSLORWVLWHVWKHV\VWHPVZLOOEHHYDOXDWHGZLWKUHJDUGWRWKHLU OHYHORIXVDELOLW\HIILFLHQF\XVHU
DFFHSWDQFHDQGPDUNHWYLDELOLW\ WDNLQJ LQWRDFFRXQW WKHYHU\GLIIHUHQWFKLOGUHQ¶V WUDQVSRUWDWLRQ WRIURP
VFKRROV\VWHPVDFURVVWKHGLIIHUHQW(XURSHDQUHJLRQV7KHDLPLVWRUXQH[SHULPHQWVWKDWLQFOXGHQRWRQO\
RQH VLQJOH SDUW EXW VHYHUDO SDUWV LQ RUGHU WR HYDOXDWH WKH HIIHFW RI WKH KROLVWLF DSSURDFK 7KH SLORW
H[SHULPHQWVZLOO DOO EHEDVHGRQ WKH VDPH WHFKQLFDO VROXWLRQVEXW WKHUHZLOO EHPXOWLSOHVRI V\VWHPV LQ
RUGHUWRUXQWKHH[SHULPHQWVLQSDUDOOHO7KH6$)(:$<6&+22/LVDGGUHVVHGWRGLIIHUHQWVWDNHKROGHUV
DVPXQLFLSDOLWLHVFKLOGUHQDQGSDUHQWVVFKRROEXVGULYHUVDQGURDGXVHVDQGLQHDFKVLWHWKHUHZLOOEHD
IRFXV RQ WZR RU PRUH RI WKH VWDNHKROGHUV ,Q WKH $XVWULDQ SLORW WKH URDG XVHUV FDU GULYHUV DQG
FKLOGUHQSDUHQWVZLOO EH SXW LQWR HYLGHQFH GXULQJ WKH HYDOXDWLRQ WKLV LV DOVR WUXH IRU WKH H[SHULPHQW LQ
3RODQG,Q,WDO\DQG6ZHGHQWKHUHZLOOEHDIRFXVRQWKHEXVGULYHUDQGWKHFKLOGUHQSDUHQWVEXWDOVRRQWKH
PXQLFLSDOLWLHV DQG DXWKRULWLHV LQ RUGHU WR XVH VDIHW\ FULWHULD E\ PHDQV RI D WRRO DQG LQWHJUDWH WKLV
LQIRUPDWLRQWRWKHURXWHJXLGDQFHV\VWHP$OOSLORWVLWHVZLOOFRQVLGHUDVSHFWVUHODWHGWRVSHHGUHGXFWLRQ
DPRQJURDGXVHUVZKHQFKLOGUHQDUHHQWHULQJH[LWLQJWKHEXVRULVZDLWLQJRUJRLQJWRDQGIURPEXVVWRSV


6FKRROEXVWUDQVSRUWLQ,WDO\
,Q,WDO\HDFK0XQLFLSDOLW\KDVWKHSRVVLELOLW\WRFKRRVHWKHUHJXODWLRQRIVFKRROWUDQVSRUWLWFRQVLGHUV
WREHWKHPRVWVXLWDEOHRQH7KH\VKDUHVRPHNH\SRLQWVIRUH[DPSOHWRPD[LPL]HWKHVDIHW\RIFKLOGUHQ
DW WKHEXVVWRSV WRHDVHWKHGULYLQJWDVNDQGWRLPSURYHWKHEHKDYLRXURIFKLOGUHQZKLOHWUDYHOOLQJRQD
VFKRRO EXV 0XQLFLSDOLWLHV VKDOO SURYLGH PHDQV RI WUDQVSRUWDWLRQ WR SHRSOH ZLWK GLVDELOLWLHV ZKR DUH
ZLOOLQJWRDWWHQGSXEOLFO\IXQGHGFRXUVHV5HJXODWLRQLVJHQHUDOO\DGGUHVVHGWRZDUGVPHDQVDQGSHUVRQQHO
WR EH HPSOR\HG IRU GHOLYHULQJ WKH VHUYLFH EXW SRRU DWWHQWLRQ LV GHGLFDWHG WR EXV VWRS VDIHW\ EHVLGHV
JHQHUDO VDIHW\ UHTXLUHPHQWV 1R VSHFLILF UHIHUHQFH LV XVXDOO\ PDGH WR KRPHWRVWRS RU VFKRROWRVWRS
URXWHVRURQKRZWRLQIRUPGULYHUVDERXWWKHSUHVHQFHRIFKLOGUHQDWDVSHFLILFVWRS5RXWHVDQGVWRSVDUH
XVXDOO\GHILQHG DQG UHQHZHG DW WKHEHJLQQLQJRI HDFK VFKRRO\HDU WDNLQJ WKH OLVW DQG ORFDWLRQRI NLGV¶
DGGUHVVHV LQWR DFFRXQW 5RDG HGXFDWLRQ IRU FRPSXOVRU\ VFKRRO VWXGHQWV LV UHFRJQL]HG DV D SULRULW\ IRU
LPSURYLQJRYHUDOO URDGVDIHW\ VLQFH WKHHDUO\ µV URDGVDIHW\HGXFDWLRQKDVEHFRPHDFODVV VXEMHFW LQ
VFKRROV

8VXDOO\ERWKSXEOLFDVZHOODVSXUFKDVHGEXVHVDUHXVHGIRUVFKRROWUDQVSRUW%XWWKLVLVUHODWHGWRWKH
DJHRISXSLOV ,Q ,WDO\SXEOLF WUDQVSRUWKDVGHILQHG URXWHVDQG LVDYDLODEOH IRUHYHU\RQH&KLOGUHQROGHU
WKDQ  \HDUV FDQ JR WR VFKRRO XVLQJ SXEOLF WUDQVSRUW 6PDOO FKLOGUHQ  GRQ¶W XVH SXEOLF WUDQVSRUW
DORQH 7KH VFKRRO EXV WUDQVSRUW LQ ,WDO\ LV RUJDQLVHG E\ HDFK PXQLFLSDOLW\ XVLQJ SXUFKDVHG EXVHV
VSHFLILFDOO\GHGLFDWHG WR WKLV SXUSRVH 7KLV VKRZV KRZFRPSOLFDWHG VFKRRO WUDQVSRUW LV RUJDQLVHG DQG
WKDWFOHDUVWDQGDUGJXLGHOLQHVKDYHWREHGHILQHG,WLVWKHPXQLFLSDOLW\ZKRLVUHVSRQVLEOHIRUSURYLGLQJ
SODQQLQJDQGILQDQFLQJWKHVFKRROWUDQVSRUWDVZHOODVIRUORFDWLRQDQGGHVLJQRIEXVVWRSV$GGLWLRQDOO\
SDUHQWV KDYH WR SD\ D IHH IRU VFKRRO WUDQVSRUW 7KH SODQQLQJ LV PDGH E\ PXQLFLSDOLW\ DQG WUDQVSRUW
RSHUDWRUWRJHWKHU
3097 Chiara Ferrarini et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  3093 – 3101 

,Q,WDO\WKHVFKRROEXVVLJQLVDVTXDUHGRUDQJHVLJQZLWKWZRUXQQLQJFKLOGUHQGHSLFWHGLQEODFNFRORXU
DVVKRZHGLQ)LJLWVWDQGVIRUYHKLFOHVXVHGDVVFKRROWUDQVSRUWDWLRQLISODFHGRQWKHEDFNRIWKHEXV
7KHVLJQLVUHJXODWHGE\DUWLFOHRIWKH,WDOLDQ+LJKZD\&RGHDQGKDVWZRPHDQLQJV
x 6WDQGVIRUDVFKRROEXVVWRSLISODFHGRQWKHYHUJHRIWKHVLGHZDONDWWKHWRSRIDSROH
x 6WDQGVIRUYHKLFOHXVHGDVVFKRROWUDQVSRUWDWLRQLISODFHGRQDEXV

)LJ6FKRROWUDQVSRUWVLJQLQ,WDO\

7KH,WDOLDQSLORWVLWH
7KH ,WDOLDQSLORWZLOO IRFXVRQVFKRRO WUDQVSRUWDWLRQ WKURXJK WZRHTXLSSHGEXVHV VHUYLQJXUEDQDQG
H[WUDXUEDQDUHDVLQWKHVXUURXQGLQJRI5HJJLR(PLOLDDUHDLH6FDQGLDQR0XQLFLSDOLW\7KHWZREXVHV
GLIIHULQWKHW\SHRIVHUYLFHRIIHUHGDQGDJHRISXSLOVVHUYHG,QSDUWLFXODU
x 7KHILUVWW\SHVWRSVDWSHUPDQHQWDQGVLJQDOOHGVWRSDUHDVDQGVHUYHVFKLOGUHQIURPWR\HDUV
x 7KHVHFRQGW\SHFKDQJHVLWVVWRSVDFFRUGLQJWRWKHORFDWLRQRIFKLOGUHQ¶VKRPHVDQGVHUYHVFKLOGUHQ
IURPWR\HDUV

$V D ORFDO SHFXOLDULW\ WKH UROHRI DGXOW DVVLVWDQWV RQ WKHEXVZLOO EH WDNHQ LQWR DFFRXQW:LWKLQ WKH
,WDOLDQ WHVW VLWH 81,025( ZLOO FROODERUDWH ZLWK $&7  WKH WUDQVSRUW FRPSDQ\ RI 5HJJLR (PLOLD
PXQLFLSDOLW\7KURXJKLWVVXEVLGLDU\FRPSDQ\7,/,QWHJUDWHG7UDQVSRUWDQG/RJLVWLF$&7LVWKHPDLQ
VXSSOLHURI6FKRRO%XVVHUYLFHVWR5HJJLR(PLOLD0XQLFLSDOLWLHV
/RFDWLRQ
7KH,WDOLDQWHVWVLWHZLOOEHGHYHORSHGDW6FDQGLDQR6FDQGLDQRLVRQHRIWKHELJJHVWPXQLFLSDOLWLHVLQ
WKH5HJJLR(PLOLDDUHDOHVVWKDQNPIURP5HJJLRGRZQWRZQZLWKLQKDELWDQWV'LIIHUHQWNLQGV
RIVFKRROEXVVHVDUHXVHG
x IRUFKLOGUHQRIQXUVHU\VFKRROZLWKWKHSUHVHQFHRIDQDVVLVWDQWRQERDUG
x IRUFKLOGUHQRISULPDU\VFKRRODQGVHFRQGDU\VFKRROILUVWOHYHO
x IRUWHHQVRIVHFRQGDU\VFKRROVHFRQGOHYHO

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,QDGGLWLRQWRWKHVWDQGDUGVHUYLFHWKDWFRYHUVWKHURXWHIURPKRPHWRVFKRRODQGIURPVFKRROWRKRPH
WKH0XQLFLSDOLW\ UHTXLUHV WKDW WKH EXV SURYLGHU DVVXUHV DQ DGGLWLRQDO VHUYLFH IRU VFKRRO DFWLYLWLHV WKDW
FRYHUWKHZKROHPRUQLQJLHFXOWXUDOWRXUVJ\PWUDQVSRUW
7HFKQLFDODVVHWV
7KHIROORZLQJ6$)(:$<6&+22/VXEV\VWHPVZLOOEHLQVWDOOHGRQWKH,WDOLDQSLORWVLWHV7KH\KDYH
HLWKHU EHHQ GHYHORSHGZLWKLQ WKH SURMHFW RU GLVFRYHUHG VRPHZKHUH LQ(XURSH WR EH LQWHJUDWHG LQWR WKH
KROLVWLF DSSURDFK7RJHWKHU WKH\ SURYLGH D WRRONLW WR HQKDQFH WKH VDIHW\ DQG FRPIRUW RI FKLOGUHQ XVLQJ
VFKRROEXVVHVIRUWKHLUGDLO\FRPPXWLQJ

,QWHOOLJHQWEXVVWRSVVXFKNLQGRIEXVVWRSLVHTXLSSHGZLWKDOLJKWLQGLFDWRUSODFHGLQWKHXSSHUSDUWRI
WKH VLJQ WKDW LOOXPLQDWHV LWVHOI ZKHQ FKLOGUHQ DUH DSSURDFKLQJ 7KH JRDO  LV WR SXW LQWR HYLGHQFH WKH
SUHVHQFHRIFKLOGUHQWRSDVVLQJGULYHUVVRWKDWWKH\UHGXFHYHKLFOHVSHHGVXFKGHYLFHUHYHDOVWREHYHU\
XVHIXOHVSHFLDOO\LQFDVHRIIRJUDLQRUSRRUYLVLELOLW\

7DJIRUFKLOGUHQXVLQJWKHLQWHOOLJHQWEXVVWRSV7KHWDJZLOOFRPPXQLFDWHZLUHOHVVZLWKWKHLQWHOOLJHQW
EXV VWRSDQG LWZLOO LQGLFDWH WKHSUHVHQFHRI WKHFKLOG WRSDVVLQJGULYHUV7KH WDJZLOOEHGLVWULEXWHG WR
FKLOGUHQDQGLWFDQEHHDVLO\SLQQHGWRWKHLUVFKRROEDJV,Q6ZHGLVKSLORWVLWHWKHWDJFRPPXQLFDWHDOVR
ZLWKD'ULYHU6XSSRUW6\VWHPSODFHGRQWKHEXVDQGH[FKDQJHLQIRUPDWLRQDERXWWKHXQLW¶VUHIHUHQFH,'

1HZEXVVLJQDOVDQGEXVVWRSVLJQDOLQGLFDWLQJWKHSUHVHQFHRIFKLOGUHQZLOOEHSODFHGRQWRWKHVFKRRO
EXVHVDQGDWLQWHOOLJHQWEXVVWRSV6XFKVLJQDOVKDYHEHHQVSHFLILFDOO\GHVLJQHGIRUWKHSURMHFWLQRUGHUWR
EHFOHDUO\YLVLEOHDQGUHFRJQL]DEOHIURPFDUGULYHUVWRR

'ULYHU 6XSSRUW 6\VWHPVZLOO EH SODFHGRQWR WKH VFKRRO EXVHV XVHG LQ WKH WHVW VLWH 7KH V\VWHPV DUH
DLPHGDWPDNLQJWKHGULYHUV¶WDVNHDVLHUGXULQJWKHVFKRROWUDQVSRUWE\SURYLGLQJXVHIXOLQIRUPDWLRQDERXW
FKLOGUHQ RQ ERDUG EXV VWRSV WLPHWDEOH SODQQHG URXWH IXHO FRQVXPSWLRQ VSHHG OLPLW DQG VR RQ 7ZR
NLQGVRIGULYHUVXSSRUWV\VWHPVZLOOEHWHVWHGGXULQJWKHSURMHFW

6RPH SDUHQWV VWXGHQWV RQERDUG DVVLVWDQWV DQG VHUYLFH RUJDQL]HUV ZLOO EH SURYLGHG ZLWK VHYHUDO
VPDUWSKRQHV HTXLSSHG ZLWK D 6$)(:$<6&+22/ DSSOLFDWLRQ VSHFLILFDOO\ FUHDWHG IRU WKH SURMHFW
DLPHGDWLPSURYLQJWKHFRPPXQLFDWLRQDPRQJXVHUV

%XVGULYHUVSDUHQWVDQGFKLOGUHQLQYROYHGLQWKHWHVWZLOOEHSURYLGHGWUDLQLQJNLWVSHFLILFDOO\FUHDWHG
WR HQKDQFH WKH ULVN DZDUHQHVV GXULQJ VFKRRO WUDQVSRUW DQG WR H[SODLQ KRZ WR XVH WKH VXJJHVWHG
WHFKQRORJLHVLQWKHPRVWHIILFLHQWZD\

7KH%XV6WRS,QYHQWRU\7RROLVXVHGWRILQGDQGFODVVLI\EXVVWRSVIURPDVDIHW\SHUVSHFWLYH7KHEXV
VWRSVVDIHW\GHJUHHLVDVVHVVHGRQWKHEDVLVRIWKHULVNRIDFFLGHQWVDQGGHJUHHRILQVHFXULW\IRUDOOW\SHV
RISDVVHQJHUVZKLOHZDLWLQJDWDEXVVWRS
6WUXFWXUHDQG7LPHSODQ
7KH,WDOLDQWHVWLVDZLWKLQVXEMHFWWHVWLQZKLFKHDFKSDUWLFLSDQWHQFRXQWHUVHYHU\OHYHORIWUHDWPHQWRU
H[SHULHQFHVDOOH[SHULPHQWDOPDQLSXODWLRQV7KLVW\SHRIGHVLJQKDVWZRDGYDQWDJHV
x IHZHUSDUWLFLSDQWVDUHQHHGHGWKDQLQFDVHRIDEHWZHHQVXEMHFWGHVLJQ
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x LWLVPRUHOLNHO\WRILQGDVLJQLILFDQWHIIHFWJLYHQWKHHIIHFWVDUHUHDO)(67$D

7KHWHVWZLOOEHGLYLGHGLQWRWKUHHGLIIHUHQWSKDVHV
x 7KHEDVHOLQHLQWKLVSKDVHQR6$)(:$<6&+22/V\VWHPVZLOOEHLQVWDOOHGLQWKHSLORWVLWHWKLVLV
WKHVRFDOOHG³ZLWKRXWSKDVH´7KHVDPHPHDVXUHVWKDWZLOOEHWDNHQLQWKHSLORWVLWHZLOOEHPHDVXUHG
LQWKLVSKDVHLQRUGHUWRFRPSDUHWKHPHDVXUHZLWKWKHV\VWHP7KHLGHDZDVWRVHWWKHVFHQHRIWKH
SLORWHYDOXDWLRQ
x 7KHSUHSLORWSKDVHKDVWKHREMHFWLYHWRLQVWDOOWKH6$)(:$<6&+22/V\VWHPVDQGWRWHVWWKHP
IRUPWKHIXQFWLRQDOLW\SRLQWRIYLHZLQRUGHUWRDYRLGSUREOHPVGXULQJSLORWWHVW7KHLPSRUWDQFHRI
SUHSLORWWHVWLQJFDQQRWEHRYHUVWDWHGLW¶VLPSRUWDQWQRWWRWUXQFDWHSUHSLORWWHVWSODQLQWKLVSKDVH
LW¶VLPSRUWDQWWRSUHWHVWDOOGDWDDQDO\VLVSURFHGXUHVWRHQVXUHDSSURSULDWHGDWDLVFROOHFWHG̢
SDUWLFXODUO\GDWDUHODWHGWRHYHQWUHFRUGLQJWULJJHUV)(67$E
x 7KHSLORWWHVWWKLVLVWKHFRUHSKDVHLQZKLFKWKH6$)(:$<6&+22/V\VWHPZLOOEHWHVWHGDQG
DVVHVVHG7KHUHVXOWVZLOOEHFRPSDUHGZLWKWKHEDVHOLQHRQH
$VVHVVPHQW&DWHJRU\DQG0HWKRGV
7KH6$)(:$<6&+22/HYDOXDWLRQSODQFRQVLVWVRIWKHIROORZLQJGLIIHUHQWW\SHVRIDVVHVVPHQW
 7HFKQLFDOYHULILFDWLRQRIWKHLQWHJUDWHGV\VWHP
 $VVHVVPHQW RI WKH XVHU DFFHSWDQFH RI WKH V\VWHP IURP WKH GLIIHUHQW LQYROYHG DFWRUV QDPHO\
VFKRROEXVGULYHUVWUDIILFPDQDJHPHQWVFHQWUHRSHUDWRUVFKLOGUHQSDUHQWVDQGPXQLFLSDOLWLHV
 $QLPSDFWDVVHVVPHQWRI6$)(:$<6&+22/DSSOLFDWLRQ
 $VRFLRHFRQRPLFHYDOXDWLRQRIWKH6$)(:$<6&+22/DSSOLFDWLRQZKLFKZLOOLQWHUIDFHWKH
WHFKQLFDOSRVVLELOLWLHVRIWKHV\VWHPDQGWKHVWUDWHJLFFRQVHTXHQFHVRIWKHXVHRIVXFKDSSOLFDWLRQVIRUWKH
VFKRRO WUDQVSRUWDWLRQVHFWRU LQ(XURSH7KLVSDUWRIHYDOXDWLRQZLOOQRWEHSHUIRUPHGGXULQJ WKH3LORWV
WKRXJKLWZLOOWDNHLQWRFRQVLGHUDWLRQVRPHXVHUDFFHSWDQFHDQGRWKHUGDWDHJWLPHRIRSHUDWLRQWKDWDUH
UHTXLUHGIRUWKHRYHUDOOVRFLRHFRQRPLFHYDOXDWLRQ
3LORW6LWH,PSOHPHQWDWLRQ3ODQ
,QRUGHU WRHIIHFWLYHO\FDUU\RQ WKHSLORWVLWH WKHDLPVREMHFWLYHV UHVHDUFKTXHVWLRQVDQGK\SRWKHVHV
UHODWHGWRWKHWHVWKDVEHHQGHILQHG'HILQLQJWKHUHVHDUFKTXHVWLRQVDQGSULRULWL]LQJWKHPDWDQHDUO\VWDJH
ZLOOHQVXUHWKH\VWD\DWWKHIRFXVRIWKHWHVWDQGKHOSSURWHFWIURPVXEVHTXHQW³PLVVLRQ´)(67$D

7KHGHVLJQRIVWXG\DFWLYLWLHVKDVEHHQSHUIRUPHGDWWKHEHJLQQLQJRIWKHSURMHFWEHIRUHWKHVWDUWLQJRI
WKHEDVHOLQHWHVWWREHVXUHQRWWRIRUJHWDQ\PHDVXUHRIGDWDUHTXLUHGIRUWKHSLORWWHVW,WLVQHFHVVDU\WKDW
DOOGDWDZLOOEHDYDLODEOHIRUFRPSDULVRQDIWHUWKHSLORWVLWHFRPSOHWLRQ7KHVWXG\KDVEHHQGHVLJQHGLQD
ZD\WKDWDOORZVIRUGLUHFW FRPSDULVRQVWREHPDGHEHWZHHQREMHFWLYHGDWDORJJHGE\WKHYHKLFOHDQG
VXEMHFWLYHGDWDFROOHFWHGWKURXJKTXHVWLRQQDLUHVIRFXVJURXSVHWF)(67$D

,Q SDUDOOHO WR WHFKQLFDO DVSHFWV DOVR WKH HWKLFDO LVVXH KDV EHHQ WDNHQ LQWR DFFRXQW 7R LGHQWLI\ DQG
UHVROYHWHVWOHJDODQGHWKLFDOLVVXHVDUHQHFHVVDU\WRWKHVXFFHVVIXOHQGLQJRIWKHWHVW:LWKLQWKHSURMHFW
DQ (WKLFV $GYLVRU\ %RDUG KDV EHHQ HOHFWHG LQ RUGHU WR HQVXUH WKDW DOO PHWKRGV WRROV SURFHGXUHV DQG
PDWHULDOVXVHGLQWKHVWXG\WKDWUHTXLUHOHJDODQGHWKLFVDSSURYDODUHDSSURYHG

7KHIROORZLQJHYDOXDWLRQWRROVKDVEHHQGHILQHGWRDVVHVV6$)(:$<6&+22/K\SRWKHVHV
46DIHW\DQG6HFXULW\±&KLOGUHQ
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7RDVVHVVWKHFKLOGUHQ¶VIHHOLQJRIVDIHW\DQGVHFXULW\
46DIHW\DQG6HFXULW\±3DUHQWV
7RDVVHVVWKHSDUHQWVIHHOLQJRIVDIHW\DQGVHFXULW\
4$FFHSWDQFHDQG8VDELOLW\±%XVGULYHUV
7RDVVHVVWKHDFFHSWDQFHDQGXVDELOLW\RIWKH6$)(:$<6&+22/V\VWHP
48VDELOLW\DQG)XQFWLRQDOLW\RISODQQLQJDQGFRQWUROOLQJ±0XQLFLSDOLW\
7R DVVHVV WKH SHUFHLYHG XVDELOLW\ DQG IXQFWLRQDOLW\ RI WKH SODQQLQJ DQG FRQWUROOLQJ WRROV RI WKH
6$)(:$<6&+22/V\VWHP
4&KHFNOLVW,QYHQWRU\DQG$FWLRQ±0XQLFLSDOLW\
7RFKHFNWKDWLQYHQWRU\RIURXWHVDQGEXVVWRSLVFDUULHGWKURXJKDQGDFWLRQLVWDNHQDFFRUGLQJWRWKH
UHVXOWVRIWKHLQYHQWRU\
22EVHUYDWLRQRI6DIHW\EHKDYLRXU±&KLOGUHQ
7RDVVHVVWKHVDIHW\EHKDYLRXURIWKHFKLOGUHQLQFOXGLQJVDIHW\EHOWXVDJH7KLVWRROKDVDTXDOLWDWLYH
DSSURDFKLQWKHVHQVHWKDWLWFDSWXUHVWKHFKLOGUHQ¶VEHKDYLRXULQWKHPHQWLRQHGKROLVWLFVWDJHV
06SHHGPHDVXUHPHQW
7RPHDVXUHWKHVSHHGRIRWKHUURDGXVHUV
0:DLWLQJWLPHDWWKHEXVVWRS
7RDVVHVVWKHZDLWLQJWLPHDWWKHEXVVWRSIRUWKHFKLOGUHQ
07HFKQLFDOORJGDWD
7RDVVHVVWKHIXQFWLRQDOLW\DQGUHOLDELOLW\RIWKHLQWHOOLJHQWEXVVWRS
%DVHOLQH
8S WR QRZ RQO\ WKH EDVHOLQH KDV EHHQ FRPSOHWHG LQ SDUWLFXODU WKH IROORZLQJ HYDOXDWLRQ KDV EHHQ
FRQGXFWHG

x ,GHQWLILFDWLRQRIEXVVWRSIRUWKHLQVWDOODWLRQRIWKHLQWHOOLJHQWEXVVWRSWKH,QYHQWRU\WRRO
EVLWDPSDURVROXWLRQVVHFURVVHGZLWK0XQLFLSDOLW\LQGLFDWLRQKDVEHHQXVHGWRLGHQWLI\WKLVNLQGRI
EXVVWRSV(DFKEXVVWRSXVHGIRUWKH)L[HG%XV6WRSVHUYLFHRI6FDQGLDQR0XQLFLSDOLW\KDVEHHQ
HYDOXDWHGWKDQNVWRDYLVXDOREVHUYDWLRQRQILHOG$OO6FDQGLDQREXVVWRSVDUHFRQVLGHUHGDVVXLWDEOH
VDIHDQGVHFXUHVLQFHWKHPRGHOUHJDUGVKLJKVSHHGDVWKHPRVWGDQJHURXVIDFWRUZKHQFODVVLI\LQJ
WKHVDIHW\6LQFH6FDQGLDQREXVVWRSVPDQO\DUHORFDWHGRQNPKURDGVWKHPRGHOUHJDUGVWKHPDV
TXLWHVDIH7KHPDLQSUREOHPZLWKWKLVPRGHOZDVWKDW6ZHGLVKFRQGLWLRQVZLWKEXVVWRSVRQDQG
NPKURDGVZHUHWKHIRFXVZKHQGHYHORSLQJWKHPRGHO

x 2EVHUYDWLRQRI6DIHW\EHKDYLRURI&KLOGUHQWKHDLPLVWRDVVHVVWKHVDIHW\EHKDYLRXURIWKHFKLOGUHQ
GXULQJWKHWUDYHODQGDWWKHEXVVWRS7KHREVHUYDWLRQKDVEHHQFRQGXFWHGRQERWKEXVHVGXULQJWKH
PRUQLQJIURPKRPHWRVFKRRODQGGXULQJWKHOXQFKWLPHIURPVFKRROWRKRPH

x 6SHHGPHDVXUHPHQWWKHDLPLVWRPHDVXUHWKHVSHHGRIRWKHUURDGXVHUV7KHPHDVXUHPHQWKDVEHHQ
SHUIRUPHGLQFROODERUDWLRQZLWKWKHSROLFHGHSDUWPHQWRI6FDQGLDQRDWWKHVWRSVZHUHWKH,%6ZLOO
EHXVHG7KHPHDVXUHPHQWVZHUHFRQGXFWHGXVLQJDVSHHGFDPHUDLQWKHPRUQLQJOXQFKWLPHDQG
DIWHUQRRQZKLOHWKHEXVZDVFRYHULQJLVGDLO\URXWH7KHUHVXOWVRIWKHEDVHOLQHZLOOEHFRPSDUHGWR
WKRVHFROOHFWHGZKHQDOOV\VWHPVDUHLPSOHPHQWHG

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x :DLWLQJWLPHDWWKHEXVVWRSWKHDLPLVWRDVVHVVWKHZDLWLQJWLPHDWWKHEXVVWRSIRUWKHFKLOGUHQ7KH
PHDVXUHPHQWKDVEHHQSHUIRUPHGRQO\IRUWKHILUVWW\SHRIEXVVLQFHIRUWKHGRRUWRGRRUVHUYLFH
FKLOGUHQZDLWDWKRPHWKHEXVDUULYDO
&RQFOXVLRQ
7KHSUREOHPRIFKLOGUHQVFKRRO WUDQVSRUW LVDQH[WUHPHO\XQGHULQYHVWLJDWHG WRSLFDUHD LQPDQ\(8
FRXQWULHV7KHRYHUDOO FRQFOXVLRQ LV WKDW IXUWKHU HIIRUWV VKRXOGEHPDGH WR LQFUHDVH FKLOGUHQ VDIHW\ DQG
VHFXULW\GXULQJWKHLUZD\WRDQGIURPVFKRRO6$)(:$<6&+22/SURMHFWWU\WREHDVRXUFHRIDQVZHUV
WRWKLVSUREOHPV

$IWHUWKHILUVWWZHQW\IRXUWKPRQWKRIDFWLYLWLHVWKHPDLQXQGHUVWDQGLQJDUHWKDWWKHIROORZLQJLVVXHV
DUHQHHGHG
x HIILFLHQWLQIRUPDWLRQDQGWUDIILFZDUQLQJV\VWHPV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